Reduced tubular degradation of glomerular filtered plasma albumin is a common feature in acute and chronic kidney disease.
Tubular epithelial cells take up and degrade plasma albumin filtered by the glomerulus. Tubular damage resulting in reduced albumin uptake or degradation has been suggested as one mechanism contributing to albuminuria in kidney disease. This study investigated whether tubular albumin uptake or degradation is altered in acute and chronic glomerular disease. Mouse models of acute glomerular injury (anti-GBM disease and LPS-induced albuminuria) and chronic disease (streptozotocin-induced diabetes and db/db mice) were examined. Mice were injected intravenously with Alexa-albumin plus DQ-albumin and killed 20 minutes later. Tubular uptake of albumin (Alexa-albumin) and albumin degradation (Dye Quenched (DQ)-albumin) was assessed in tissue sections via confocal microscopy. Tubular uptake of Alexa-albumin in the models of diabetic nephropathy was not different to normal mice. However, the fluorescence signal resulting from degradation of DQ-albumin was significantly reduced in db/db mice, and the ratio of degraded to intact albumin was reduced in both models. The ratio of degraded to intact albumin in tubules was also reduced in the anti-GBM model. In the LPS model, both tubular uptake and degradation of albumin were significantly reduced, with a substantial reduction in the ratio of degraded to intact albumin in tubules. LPS stimulation of cultured tubular epithelial cells inhibited albumin uptake, indicating a direct role for LPS in modifying tubular handling of albumin. In conclusion, reduced degradation of filtered albumin in the proximal tubule is a common feature of glomerular diseases. This may be a general mechanism whereby tubular dysfunction contributes to the development of albuminuria.